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Montana has ~2,800 miles of hazardous liquid pipelines
regulated by DOT PHMSA under 49 CFR Part 195:
o Highly Volatile Liquids (all regulated, subject to IMP*)
« Commercial Navigable Waterway Crossings (all regulated,
subject to IMP*)
e Transmission Pipelines
o High Stress (all regulated, subject to IMP*)
o Low Stress
v"Non-Rural (all regulated, subject to IMP*)
v'Rural (all regulated, some subject to IMP*)
o Gathering Pipelines
o High Stress
v"Non-Rural (all regulated, subject to IMP*)
v'Rural (all regulated, not subject to IMP*)
o Low Stress & Rural (nhone regulated)

e Production Pipelines (none regulated)
*Subject to 195.452 - Integrity Management Program (IMP) rules



M Oil Pipeline Releases

All Reported Incident Cause Breakdown
Montana, Hazardous Liquid, 2001-2010

[l CORROSION
[l EXCAVATION DAMAGE
[7] INCORRECT OPERATION

] MAT'L/WELD/EQUIP FAILURE
[l NATURAL FORCE DAMAGE

- OTHER OUTSIDE FORCE DAMAGE
[T] ALL OTHER CAUSES

Source: PHMSA Significant Incidents Files October 31, 2011



http://primis.phmsa.dot.gov/comm/reports/safety/MT_detail1.html?nocache=44
http://primis.phmsa.dot.gov/comm/reports/safety/MT_detail1.html?nocache=44

Hazardous Liquid Pipeline 1
(IMP) Elements: [49CFR 19
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Failure Likelihood * Failure

Consequence
Risk = Pi X Ci

Likelihood
of Failure

Bxtemal Internal Manufacturin Construction Third Part ngttgizre& lnglir! Etipment Conseq-uence
Corrosion Corrosion g y Forces Operations Failure of Failure
Time -

Time Dependent Stable

Independent



EXAMPLE:
Probability of Crossing Hy

Ps=(precip)*(hydro_crossi
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M1 01l Pipeline Crossing Data

Flood Hazard Rank

90 - 100 £0 -
B8O - SO 1 aso0-
70 - 8O =l zo0-
B0
50

- 70 [} 10-
- &0 1 o-10

Data source:

Department of Agriculture (STATSGO)
Environmental Protection Agency (AF1) |
U.S. Gaological Burvay {SBC)

Natural Disaster Study - 1996 (Task 2)




Segment Data Integration
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Segment Risk Ranking

W Algorithm Results
Grid Close

- Factor Set
IMark Test2

16 IN Deleware City “ennsylvanic  Pipeline 00012354400 1930% 149% 719% 0 26R2% 2400% 493% 2370% ) 1618%
B" Liguid Pipeline #1 000 545000 6.44%  0.83% 2% 6.56% 19.31%  0.05% 51.20% 2074% ‘es
545000 550000  B14%  083% 2% 6.56% 1027% 051% 48.80% 1282% ‘res
BA00.00 36000000 614%  083% 2.71% 6.h6% 1027% 047% 17.60% 465% Mone or Not Applicable
3600000 43700000 GR4%  083% 185% G RR% 1027% 003% L020% 12BR% ‘es
43,700.00) 43950000 514% 083% 1.85%
4395000 4400000 514% 083% 185% W Factor DrillDown: 6" Liquid Pipeline #1 - EC
4400000 4472700 514%  105%  304% e
44727000 44750000 462% 083% 394%
44,750.00128.067.000 555% 083% 470% Description

126,067.00 12610000  6.23% 083%  438% Cormponent |5-- Liguid Pipeline #1 Threat |E(37
128,100.00 128.,835.000  6.23% 1.08% 4.38%
126,636 00 TZRAR000 | Go3% 083%  436% Start [353250 End [353830 Score [559%
128,800.00 363.215.000  3.20% 056% 2.28%
353.215.00 383,.250.000  617%  1.01% 5.16% - — -
363,250.00 353,530.00 T05%  496% ‘ | itgation | Piesistance |
36383000 35386000  746% 083% 316%
353.860.00 536,855.00  5.67%  0.83% 316%
536,655.00 B36,675.000  6.21% 090% 314%
536.675.00 B37.400.00  6.BE%  116% 4.789%
53740000 53744000  B37%  090% 479% > Install Aga - 0%
537.440.00 B96,650.00  1.97% 0.40% 1.44%, > Install Age = 205
596,650.00 B96,990.00  772%  4.49% 4.05% > Install Age = 10%
596,950.00 66520000 3.23% 090% 2.43% > Install Age = 0%
BRE.20000 522500  425% 090% 2.43% Mo Data 100%
B56,226.00 665.200.00) 4.28% 116% 243% Long Seam Design b% 1002 Longitudinal Seam Type
655,260.00 665,300.00)  4.28% 0.90% 2.43% Fusion Buttveld 0%
BB5,300.00 727.680.000  1.54%  054% 0.21% Lapheld 0%
72789000 72791000 288% 072% 1.54% ERW{ ow Freg Weld 100% |selective seam corrosion (350)
72791000 728168.00  288%  072% 164% ERW High Freg. Weld 100% |selective seam corrosion (35C)
Liguid System A BB.00%  19.00%  45.00% DSAW 0%
Seamless 0%
Spiral 0%
Other 0%
Unknown >1979 50% |Post-1974 pipe
Unknown <1979 50% Pre-1979 pipe
Mo Data 100%
Corrosion Feature Type 8% 024 type of feature used to measure potential corrosion
Feast Siaton 0%

56.50%%

Fipe Installation Date 21% 100% Date of pipe installation
2 fnsiali Age = 1002
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Risk Analysis Results

Relative Stationing (feet)

& Comparison Value

System Operations

B DesignMaterials

B Ground Movement

Third Party

B Internal Corrosion

B External Corrosion
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Risk Ranking Matrix

Ranking Matrix




dreventive & Mitigative
Vieasures

Additional Preventive &
protect waterways may i



CA Analysis

The HCA analysis prc
Independent parts: [195.

1. Immediate Impact — Identifie
points dire | /
2. Potential
If product f
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EFRD Analysis
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EFRD Factors

If operator determines that an EFRD is needed on a
pipeline segment they must install the EFRD.

Factors considered to determine if additional EFRD is
needed;

v

NS

AN

Type of product carried,
Rate of potential leakage/rupture,
The volume that can be released (initial & drain down),

Swiftness of leak/rupture detection and pipeline
shutdown capabilities,

Pipeline elevation profile,

Potential for ignition,

Proximity to power sources,

Location of nearest response personnel,

Terrain between the pipeline segment and HCA, and
Benefits by reduced spill size.



EFRD Factors
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